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Record of Decision
Remedial Alternative Selection

Site: Arrowhead Refinery, Duluth, Minnesota

Documents Reviewed

I have reviewed the following documents describing the analysis of cost-
effectiveness of remedial alternatives for the Arrowhead Refinery site:

- Arrowhead Remedial Investigation;

- Arrowhead Feasibility Study;

- Responsiveness Summary; and

- Summary of Remedial Alternative Selection,

DESCRIPTION OF SELECTED ALTERNATIVE

- Excavation and onsite incineration of 4,600 cubic yards of sludge and
20,500 cubic yards of contaminated soils and sediments,

- A groundwater pump and treat system to be designed to restore the aquifer
and control contaminant migration over a 25-50 year period,

- Extension of nearby municipal water system to replace those private water
supplies most 1ikely to be affected by groundwater contamination from the
Arrowhead site.

- Proper abandonment in accordance with state well codes of individual wells
formerly used as drinking water supplies.

- The selected alternative has total capital cost of $22 million and annual
operation and maintenance cost ranging from $130,000 to $180,000, The
30 year present worth is $23-24 million.

DECLARATIONS

Consistent with the Comprehensive Environmental Response, Compensation, and
Liability Act, 42 u.S.cC. §9601 (CERCLA) and the National Contingency Plan,
40 CFR Part 300 (NCP), I have determined that the selected remedy is cost-
effective and effectively mitigates and minimizes threats to and provides
adequate protection of public health, welfare, and the environment. The
state of Minnesota has been consulted and may withhold their concurrence
with the approved remedy indefinitely. In accordance with 104(c} (3} of
CERCLA, the state may not ensure their ten percent match for construction of



the remedy and the continued operation and maintainence of the selected
remedy after the first year. Consequently, the design and construction
phases, and future actions provisions of predesign investigations for
the selected remedy may not be initiated until the State of Minnesota
satisfies the provisions 104(c)(3).

Date

b M
Jefﬁwg@( 3071986

Regional Agministrato



SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

SITE LOCATION AND DESCRIPTION

The Arrowhead Refinery site is in Hermantown, St. Louis County, Minnesota,
approximately eight miles northwest of the City of Duluth. (See Figure

1). The ten acre site is bounded on the north by a surface water diversion
ditch, on the south by Miller Trunk Highway (U.S. 53), on the east by
Ugstad Road, and the western boundary extends to a culvert under U.S.

53. (See Figure 2).

The site is zoned for commercial use and is situated in a generally flat
area with a topographic relief of less than fifteen feet. The surface of
the site has relatively poor drajnage with peaty wetlands onsite. Current
development in the vicinity of the site is a combination of residential,
commercial, and public use (Figure 3). Potential receptors that use
shallow drinking water wells within 0.3 miles south of the site include

23 residences and 3 commercial establishments. Further south of this

area is a wetiand which separates it from & partially developed area
zoned for pubiic and residential use. A municipal water supply which

uses Lake Superior water terminates at the corner of U.S. 53 and Ugstad

Road.

SITE HISTORY

Waste oil was reclaimed at the site from 1945 to 1977. The operation

generated waste by-products which were discharged into an uncontained
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2 acre lagoon and a wastewater ditch 1n a wetland area (Figure 2),
Arrowhead Refinery Company, incorporated in 1961, continued the re-
refining activities, and also sold recycled name brand oils as well as
operating a gas station at one time. The site was reportedly used for
retinning milk cans and a trash dump prior to development of the refinery
operation. In 1976, the Minnesota Pollution Control Agency (MPCA)
ordered Arrowhead to discontinue recycling operations. Al1 Arrowhead
activities ceased in 1977. 1In 1979, the United States Environmental
Protection Agency (U.S. EPA), at the request of the MPCA, investigated
the environmental effects resulting from past disposal activities, In
1980, U.S. EPA determined that the sfte was in violation of Section
§311 of the Clean Water Act because surface water flowed through the
site, transporting contaminants to a nearby wetland area and eventually
into navigable waters. In response, a ditch was constructed north and
east of the site to help divert surface water around the sludge lagoon.
Five monitoring wells were also installed and limited onsite sludge and
soil sampling was conducted. This data and subsequent sampling of
monitoring wells by the MPCA since 1980 supported the Hazard Ranking
Score (HRS) of 43,75, The site was placed on the National Priorities
List (NPL) 1n August, 1983, making it eligible for federal funding
under the Comprehensive Environmental Response, Compensation and Lia-

bility Act (CERCLA), 42 U.S.C. §9601 et.seq.



CURRENT SITE STATUS

Remedial Investigation (RI) activities were initiated at Arrowhead in

May 1984 and ended in August 1985, Buildings from the Arrowhead Refinery
operation were removed. The only buildings presently onsite are a
warehouse used by Gopher 0i1 Company and an auto body shop. Through
three phases of field work, 23 additional monitoring wells were installed
at various depths at 15 locations (Figure 4), 18 sludge samples were
taken at various depths at 8 locations (Figure 5), several subsurface
sofl samples were taken at vqrious depths at 14 locations (Figure 6),

and sediment and surface water samples were taken at 7 locations (Figure
5). Monitoring well samples and water level measurements were taken in
December 1984 and June 1985. The Minnesota Pollution Control Agency
(MPCA) also split several of U.S. EPA groundwater samples, measured
groundwater levels and samplted a 1imited number of monitoring wells in

June 1986. The following briefly describes the RI results.

Hydrogeology

The surface of the site has relatively poor drainage with peaty wetlands

existing onsite. The geology can be generally divided into four unconsol-
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idated layers: 4 feet of fill, 3 feet of peat, 25 feet of outwash, and
12 feet of morainal till, Below the til1l1 is fractured gabbroic bedrock.

(See Figure 7).

The water table underlying the site is shallow, generaily 0 to 4 feet
below the ground surface within the peat deposit or overlying fill,
Groundwater flow is generally southwest (Figure 8). Average ground-
water flow velocities range from 7 feet/year (ft/yr) in the peat layer,
13 ft/yr in an underlying silty clay zone within the outwash layer
immediately below the peat, and 27 ft/yr in a sand and gravel zone

within the outwash layer below the siity clay zone.

The groundwater elevations also indfcate upward vertical gradients

in well nests at most locations for a least part of the year, The
water level contour map, in conjunction with upward vertical gradients,
also indicates that the diversion ditch collects some groundwater for at

least part of the year.

EXTENT OF CONTAMINATION

Results from the analysis of several samples collected during the
RI document the presence of a variety of priority pollutant compounds.
The following briefly describes the RI observations and conclusions regard-

ing the nature and extent of contamination at each operable unit.
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Contamination by media is not defined in this Record of Decision

as contaminant concentration above background, but is defined as the
concentration of at least one contaminant at a level known to cause
cumulative excess lifetime cancer risks exceeding 10~6 in a commercial/
industrial setting and/or exceeding the adult chronic acceptable intake
(AIC) for noncarcinogens. The major compounds and concentrations that
correlate to the contamination criteria are presented as part of Tables
1 and 2. The major chemicals of concern at the site with regard to
public health impacts are Volatile Organic Compounds {VOCs), Polynuclear
Aromatic Hydrocarbons (PAHs) and lead. The VOCs of greatest concern in
a1l media are benzene, carbon tetrachloride, chloroform, trans-1,2-di-
chloroethene, trichloroethane, and vinyl chloride. All of these chemicals
except trans-1,2 dichlorcethene are potential human carcinogens by both
the ingestion and inhalation routes. Trans-1,2-dichloroethene is the
most common organic chemical in the groundwater. While it is not
carcinogenic or thought to be highly toxic, it can degrade in water

under these site conditions to vinyl chloride, which is a carcinogen

and highly toxic.

PAHs are a group of chemicals found in the soil and sediment of

the sfte. They are persistent and relatively immobile., PAHs were not
found in groundwater at detection 1imits of 10 parts per billion {ppb).
While only one PAH, benzo {a} pyrene, is included in the quantitative

risk assessment, six other PAHs that are present in soil and sediments
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SOIL (SEDIMENT) COWCENTRATIONS AT WINCH CRITERIA
Ol RISKS COULD BE MET AT TUE ARROMIEAD 51TE

Concentrations in mg/kg Rascd Concentratlons 1n mg/ky

g Potency DcrlvchCuncer Risks a3 _, Concentrations in my/hg Hhich Which Excecd Lhe
10 1 _ 10 Exceed the AIC for 0-kg MC for 70-kg
Risk levels bascd on o LAST of __Child at Soil Ingesticr Rates of _ Aduit at Suil Ingestion
Chemicals §0i3 000039 0.013 0.00029  _0.013 000029 U.1_g/aay 1.0 glday  10.0 q/day Ralas of 0.1 g/day
Benzene 170 7,700 1.7 77 0.17 7.7
penzo{a)pyrcoe 0.6 30 0.006 0.3 0.0006 0.03
Carbon Tetrachloride 57 1,700 0.57 27 0.057 2.7
Chloroform 116 0,000 1.1 50 0.11 5.0
Tetrachloroecthene 150 6,800 1.5 68 0.15 6.8
1,1,23-Trichloroethane 130 6,100 1.3 61 0.13 6.1
Trichloroethiene 680 32,000 6.8 320 0.68 32
Barjum 5,100 510 51 35,700
2-Butanone 4,600 460 S 1 32,200
Cadmium - 29 2.9 0.29 200
Carbon Disulfide 11,000 1,100 110 77,000
Chlorobenzene | 2,700 270 27 18,900
Chromium SO0 50 5 3,500
Copper . 3,700 370 37 25,900
Cyanide 2,000 200 20 14,000
1,1-Dichlorcethane ‘ 12,000 1,200 120 84,000
Ethyl benzene . 8,700 970 97 67,900
Lead ‘ 140 14 1.4 980
Manganese 22,000 ° 2,200 220 154,000
Mercury 28 2.8 0.28 200
Hickel 10,000 1,000 100 70,000
Toluene 29,000 2,900 290 200,000
Xylene . C 1,000 100 10 7,000

Zinc 21,000 2,100 210 147,000

2gased on lifetime average soil ingestion (LASI) of ©0.013 and 0.00029 g/kg body weight/day for a 70-year
lifetime. Includes a correction to account for climatic limits on exposure.

AIC = Acceptable intake chronic. The 10 g soil/day represenls the intake of a "pica cbhild," the cxtremz
intake situvatlon. The 0.1 and 1.0 g goil/day intakes arc probably more representative of young children.
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are also considered to be carcinogenic. Lead can be found throughout
the site: 1in sludge, in the soils, and in the groundwater. It is
present fn levels which exceed acceptable human daily intakes. Lead
affects both the nervous system and the hematopoietic (blood forming)

system. Children are especially susceptibie to lead exposure.

Sludge Lagoon

The RI estimates that there are 4,600 cubic yards of petroleum-based
oily sludge which contain various organic compounds in the low part per
million (ppm) range and high concentrations of heavy metals. The sludge
also has a high energy value, low ash content, and is a very corrosive
(pH = 1). Average lead concentrations are at least 4,700 ppm and range
as high as 14,000 ppm. Average Polychlorinated Bi-Phenyl (PCB) concen-
trations are 2.4 ppm and range as high as 45 ppm. The entire sludge la-

goon is considered contaminated.

Soil and Sediments

The RI estimates there are 14,300 cubic yards of contaminated soil

that exceed the 10-6 excess 1ifetime cancer risk and the adult AIC.

The areal extent of contamination, shown on Figures 9 and 10, is thought
to be limited to the process area. The maximum depth of contamination is

approximately 12 feet and is limited to the fill, peat, and upper five
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feet of outwash. The presence of the peat layer appears to be limiting
downward contaminant migration because contaminants are much more

concentrated in the peat when compared to the outwash layer,

The extent of sediment contamination is shown on Figure 11. Contami-

nation appears to be limited to the wastewater ditch and the western portion
of the diversion ditch. The volume for sediments is estimated to be 350
cubic yards, based on excavation to a depth of 1 foot. The sediments

found in the diversion ditch south of to U.S. 53 are contaminated

above background levels, but the concentrations are below the 10.¢

lifetime cancer risk criteria for contamination.

Surface Water

Five volatile organic and several inorganic compounds were identified
in surface water samples within the wastewater ditch that exceed 10-6
cancer risk levels and AIC for noncarcinogens. No contaminants were
found in the surface water within the diversion ditch. Surfacé water
run-on to the site has been controlled by the construction of the
diversion ditch. The unusual occurrance of volatiles in the wastewater
ditch may indicate significant contaminant runoff from onsite soils and
sludge. The low levels of contaminants found iﬁ monitoring Qe1ls west
of the wastewater ditch may indicate contaminant discharge through

groundwater into the wastewater ditch. Thus, the wastewater ditch may
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be a partial barrier for groundwater contamination west of the site.
Groundwater

Contaminated groundwater that exceeds the 10-6 excess lifetime cancer
risk and AIC for adults is presented by soil layers in Figure 12 using
Contract Lab Program (CLP) data. Throughout the project the MPCA split
a selected number of monitoring wells samples. Because MPCA labs
analytical methods have lower detection limits than standard CLP analysis,
MPCA's results indicate benzene above 10-6 excess lifetime cancer risk
in offsite wells 9 and 10. Although this MPCA data has not been quality
assured by the U.S. EPA, it may indicate a greater area of off-site
contamination. The discrepencies between MPCA and CLP data were taken
into consideration during the evaluation of alternatives in the Feas-
Tbility Study (FS). Most of the contaminant mass appears to be concen-
trated near the sludge lagoon, within the process area and where an
underground tank was recently excavated, approximately 20 feet north of
monitoring weil 7. The peat layer appears to be attenuating most
contaminants, and thus has 1imited downward contaminant migration into
the outwash. However, some contaminants mainly VOCs, have broken
through the peat layer or have entered the outwash layer where the peat

layer is not present.

A limited number of nearby residential wells within 1/2 mile of
the site that may use groundwater from the same outwash and bedrock

formations found at the Arrowhead Refinery site have been sampled
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periodically by U.S. EPA and MPCA since 1980. A1l residential well

results to date indicate no site related contamination.

RISK TO RECEPTORS VIA PATHWAYS

Sludge Lagoon

The sludge lagoon is a major contaminant source for continued future
releases into groundwater, and also constitutes a public heaith threat
by direct contact through touch or ingestion. Lateral movement of
groundwater through the sludge lagoon and subsequent leaching of contam-
inants into the outwash layer makes the sludge lagoon a major source.
Thus, either remedial action that contains and hydraulically isolates

the lagoon or a removal action is necessary.

Soil And Sediments

The soil in the fill and peat layers poses a threat to public health

and welfare by onsite exposures (ingestion resulting from outdoor
activities, inhalation of particulates or volatiles, and dermal absorption)
or contaminant migration {intermediate transfer by dissolution into
groundwater), Potential soil ingestion under a commercial/indus-

trial setting may result in an excess lifetime cancer risk as great as

4 x 1073, Should the site ever be developed for residential purposes,

the excess cancer risk from soil ingestion could be as great as 3X10-3,

Onsite soils also exceed the AIC for lead in a commercial setting and for
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a number of compounds such as lead, cadmium, xylene and barium in a
residential setting. Lateral movement of groundwater through the
contaminated fill and peat could be leaching contaminants into the

outwash ltayer,

Exposures to surficial soils via air borne particles are unknown

but appears to be limited because an o0il coating hinders migration.
Surficial soil runoff to the diversion and wastewater ditches adds to
sediment contamination. Sediment contamination may also be due to
groundwater discharge. Remedial action is necessary on the soil and
sediments in order to remove existing and future endangerment to pubtlic
health and the environment. Alternatives that either contain, remove,
and/or hydraulically isolate soil and sediments have been evaluated for
this site (see Alternatives Evaluation). Sediments will be consolidated

into the same remedy as soils.

Surface Water

As described earlier, the wastewater ditch is contaminated with unaccep-
table levels of VOCs and inorganic compounds. The surface water remedy

will be addressed as part of the groundwater remedy.

Groundwater

No onsite or offsite exposures to contaminated groundwater are known to
exist to date. Nearby Gopher 0i1 and the auto body shop are reportedly

serviced by the City of Duluth's water supply.
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Onsite groundwater is considered unuseable. Potential ingestion of
onsite groundwater has excess lifetime cancer risks as high as 10-2
regardless of whether onsite groundwater is used for residential

or commercial/industrial purposes. The 1 day and 10 day Suggested No
Adverse Response Level (SNARL) are also exceeded for various compounds.
A groundwater fiow and contaminant transport model was used to help
predict future contaminant migrations and possible future contaminant
concentrations in offsite receptor wells. Under assumptions made in
this model, the results indicate that contaminants could reach the
nearest offsite receptor within 15-40 years and at concentrations which
could exceed the 10-2 excess 1ifetime cancer risk. This model is con-
sidered a worst case scenerio and may tend to underestimate contaminant
travel times to a receptor., This model also does not account for any
potential natural discharge barriers such as the diversion ditch or

wetlands which may tend to hinder offsite contaminant migration.

(ffsite contaminant migrations may already be occurring that pose a
future threat to the envirgnment and public health. Groundwater remedies
that could possibly mitigate these threats have been evaluated for this

site (see Alternatives Evaluation),

ENFORCEMENT (Attachment A) (CONFIDENTIAL)
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ALTERNATIVES EVALUATION

In response to the health threats identified by the RI, a Feasibility
Study (FS) was prepared to evaluate remedial alternatives at the Arrow-
head site, The FS evaluates, assembles, and screens out alternatives
consistent with the requirements of the National Contingency Plan

(NCP).

Technology Screening

General response actions were identified for each contaminated medium:
the soil, groundwater and sludge lagoon. Within each general response
action, specific technologies were screened. Technologies use is
clearly pfec]uded or limited by site conditions and waste characteristics
were eliminated from further evaluation. Similarly, the state of
development is assessed for each technology. Included in these consid-
erations were limitations such as implementation difficulties, fnability
to achieve the remedial objectives at this particular site, and undemon-

strated performance of the technology.

Those technologies considered applicable were then evaluated using the
guidelines set forth by the NCP (40 CFR 300.68(g)). Each technology

was screened using three broad criteria:

® Acceptable Engineering Practices: Alternatives must present a

technically applicable and reliable means of addressing the
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project goals. The alternative technologies should have a
demonstrated performance record for the specific application,

and be easily, safely, and readily implementable.

° Effectiveness: Alternatives that do not effectively contribute
to the protection of public health and welfare and the environ-
ment are not considered further, If an alternative has signif-
icant adverse effects, very limited environmental benefits,
limited useful 1ife, or requires an excessive period of time to
achieve beneficial results, it is excluded from further consid-

eration.

® Cost: For each alternative, the cost of implementing the
remedial action, including operation and maintenance costs, is
considered. Alternatives whose costs far exceed the costs of
other alternatives evaluated, and which do not provide substan-
tially greater public health or environmental protection, or

technical reliability are excluded from further consideration.

Those technologies that survived this screening were then asssembled
into comprehensive remedial action alternatives that address each
contaminated medjum at the site. The FS documenfs the screening of
technologies., Some common technologies carried forward for other sites

but not the Arrowhead site include:

Offsite incineration - Eliminated on basis of preliminary cost

estimates as compared to onsite incineration and from uncertainties
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that a facility will be readily available to accept Arrowhead waste,

Fluidized Bed Reactor - Not demonstrated for heterogeneous soils

and full scale incineration of hazardous waste.

Multi-lLayer Cap - Eliminated due to site conditions (marshy area). Can
only be effective if water table is hydraulically controlled. Would

require maintenance over infinity.

Onsite landfill - Same as above.

Chemical Fixation - Although treatability studies were not performed,
the long term effectiveness for this technology is not demonstrated for

the array of organic compounds found in Arrowhead waste.

Cementation - Same as above.

DESCRIPTION OF ALTERNATIVES

The following briefly describes the remedial alternatives.

Alternative 1 - No Action

Under this alternative, no additional work of any kind would be

done at this site. Groundwater monitoring and maintenance of the
existing fence, drainage ditch, and monitoring wells would continue on
a regular basis. Since remedial actions would not be taken at the
site, the public health and environmental risks would be identical to
those described in the public health assessment of the RI report. In

summary, under no action, use or development of the site could result
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in negative health effects on people using the site as measured by
comparison with standards, cancer risk estimation, and comparison to
acceptable intakes. Development could result in exposure to contaminants
(VOCs, PAHs and lead) in the groundwater and soil primarily through
exposure by ingestion and inhalation. Currently, offsite exposures are
not occuring, but a potential exists for contaminant migration to

offsite receptors.

Alternatives 2a and 2b

Alternative 2 includes the disposal of sludge, containment of soil, and
the removal and onsite treatment of groundwater (Alternative 2a} or the
removal and disposal of groundwater (Alternative 2b). An estimated

4,600 yd3 of oily sludge, oilsaturated peat, and filter cake would be
neutralized and solidified prior to transport to a RCRA-permitted

landfill for disposal. The soil with contaminant concentrations exceeding
the 10-6 excess lifetime cancer risk and the adult AIC would be covered
with a 2-foot layer of topsoil. Contaminated sediment would be removed
and consolidated with the contaminated soil prior to covering, The
groundwater would be collected by a combination French drain and extraction
well system, The total estimated flow of 72 gpm from the groundwater
extraction system would be treated onsite (2a) or discharged untreated

to the sewer {2b).

Residential wells would be sealed and the existing water main would be

extended to provide an alternative water supply.
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Alternatives 3a and 3b

Alternative 3 includes the offsite disposal of both sludge and soil,

and either onsite treatment of groundwater {(3a) or offsite disposal
groundwater (3b). The basic remedial response for the sludge is the

same as in Alternative 2. 1In addition, the soil with contaminant
concentrations exceeding the 10-6 excess lifetime cancer risk and adult
AIC would be excavated and transported to a RCRA-permitted landfill for
disposal. An estimated 14,300 yd3 (in-place) of soil would be excavated
from an area of 45,000 ft2, 1In addition, about 6,100 yd3 of peat underlying
the sludge lagoon will be removed. The groundwater remedial response
actions for Alternatives 3a and 3b would be similar to those of Altern-
atives 2a and 2b except that the extent of the French drain system

would be revised based upon the amount of soil removed, and the extraction
flow would only be 45 gpm. Residential wells would be sealed and the

existing water main would be extended to provide an alternative water

supply.

Alternatives 4a and 4b

Alternative 4 includes the thermal treatment of sludge, containment

of soil, and either the removal and onsite treatmet of groundwater
(4a), or the removal and disposal of groundwater (4b). Approximately
4,600 yd3 of oily sludge, oil-saturated peat, and filter cake would be
incinerated onsite over a period of less than 9 months of continuous
operation, The containment of soi) would be achieved in the manner
described for Alternative 2. The remedial actions for groundwater in

Alternatives 4a and 4b would also be the same as described for Alternatives



2a and 2b. Residential wells would be sealed and the existing water

main would be extended to provide an alternative water supply.

Alternatives 5a and 5b

Alternative 5 includes the thermal treatment of sludge, disposal of

soil and treatment of groundwater. The treatment of sludge would be
achieved by incineration in the manner described for Alternative 4.
Contaminated soil would be excavated and disposed of offsite as described
in Alternative 3. The groundwater response actions would be similar to
that of Alternatives 2a and 2b except that the extent of French drains
would be revised based on the extent of soil removal. The extracted
groundwater would be either be treated onsite to remove contaminants
(5a), or discharged untreated to the sewer (5b). Residential wells
would be sealed and the existing water main would be extended to provide

an alternative water supply.

Alternatives 6a and 6b

Alternative 6 includes the onsite thermal treatment of sludge and soil
and either the onsite treatment of groundwater (6a), or the offsite
disposal of groundwater (6b). Under this alternative, both the soil
and sludge would be excavated and incinerated on-site. Incineration of
an estimated 4,600 yd3 of sludge and 20,500 yd3 of soil and sediment
would be achieved over a period of less than 2 years. The remedial
actions for the contaminated groundwater would be the same as described
in Alternatives 2a and 2b except that the extent of the French drain

system would be revised based upon the extent of soil removal.



-18-

The total extraction flow (45 gpm) would either be treated onsite
for the removal of contaminants or discharged to the sewer untreated.
Residential wells would be sealed and the existing water main would be

extended to provide an alternative water supply.

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

In determining appropriate actions at CERCLA sites, consideration

must be given to the requirements of other federal environmental laws

in addition to CERCLA. The NCP, except as provided in 300.68(i),
requires selection of a remedy that attains or exceeds applicable or
relevant and appropriate Federal public health and environmental require-
ments identified at the Arrowhead site. The impact of applicable or
relevant environmental and public health requirements are summarized in

Tahle 3.

Other environmental requirements considered in the Arrowhead Refinery
selection and evaluation of alternatives include the closure and ground-
water protection standards, and incinerator operation requirements

under the Resource Conservation and Recovery Act {RCRA). Other consid-
erations include the wastewater discharge requirements under the National
Pollutant Discharge Elimination System {NPDES), the Hazardous and Solid
Waste Amendments (HSWA) of 1984, U.S. EPA's "Procedures for Planning

and Implementing Off-site Response Actions, May 6, 1986, and the pro-
visions of the Clean Air Act relating to operation of an air stripper

and incinerator.
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COMPLIANCE HITH APPLICARLE OR RELEVANT AND APPROPRYATE
LAMS, REGULATIONS, POLICIES, AHD STANDARDS
FOR TIE ARROWIEAD REFINERY ALTERNATIVES

Mpplicabllity or Relevance
____and_Approprlatencun

Lauv, legulation,
Tolicy, or Standavd source of Requlation
FEDLNAL

RCRA requlaten the gencratfon,
tranoport, storage, treatment,
and dlpponal of hazardous
wapte. CERCLA specifically
requiren {in sectlon 104(c)
{3) (n)) that hazardoun nub-
agtancen generated from
remedinl acticons be diaporcd
of at facillitien in ’
compllance with Subtitle C of
RCRA.

KCRA Subtitle C,
40 CFIt 260

Posodrce Conservat fon and
Pegrery dot (RCIEAY

Regulates the constructlion,

deslgn, monitoring, operationm,
and closure of hazardoun waste
focilities. Subparts N and O
speclfy technical requirements
for landfillc and Incinera-

torn, respectively.

neta Standavads for Owners and RCRA Saction 3004,
operators of flazardons 4" CFR 264 and 265
Hante Tireatment, fHtovage,

avd Dispsal Facilities

ot

Al;ernntivc Atfggggﬁ_‘_

Mternatives 2 through 6.
U.5. EPA pollcy Indicates
that the excavatlon and
removal of contaminated
gludge or soll from a
CERCLA ocite Is conaidered
an actlion that generales
hnzardoun wante. Ex-
cavated sludge and soil to
he ohipped offalte,
therefore, must be managed
as hazardous waste.

If the ipcinerator resi-
ducs generated under
Alternatives 4, 5, and

€ arc determined to be
nonhazardous wastes, they
would be landfilled
onslte. Otherwine Lhe
residues would be shipped
to a RCRA-approved
land[ill [or dlsposat.
The cpeclfied dealgn of
the coil cap for Lhe
contalpment of con-
taminated soil under Ater-
natlves 2 and 4 would ant
fully nttain the RCHA
clonura requlrementa for
management of disposal of
hazardouwn waste. DBut the
action would provide ulg-
nlflcant protcction Lo
public health and welfare
and the gnvivonment an
gpeci (fed under s category
IV allernative
(CFRID0 . 60TY.




Law, Regulation,
_Policy, or Standaxd

Interim RCRASCERCLA Guldance
on Hon-Contiguons Sites and
tmsite Hanagement of tlaslie
and Treated Henidue

spandatds hpplicable to
TrapLpurters of Dazardoud
Vantae

1A Administeved rermil
AL SR Fha Naznrdous
Uante Permit Projran

LA Interim Policy for
Fhanning and Timga ] cmernt iny
CLRCLA Gllnnte Hesponsa
LTSI RLL RN

(

Tablo . 3 'tPage 2 of M

11.S. EPA Pollcy
Statemont
Harch 27, 1986

NCiR Scction 1003,
30 CFR 262 and 263,
A3 cv¥r 170 te 179

RCRA Section 3005,
40 CFR 270, 124

30 Fn 459313
Rovember %, 1905

Applleabllity ot Relevance
__and Appropriatencon

1f n treatment or atarage onit
in to be conntructed for on-
gitn remedial action, there
should be clear intent to
dlpmantle, remove, OF close
the wnit after the CERCLA
action lo completed.

Eotahtinhan the cxepponplbll-
1ty of offnite tranpporters
of hazacdous waste in the
handling, tranaportation, and
mnanagement of the waste. Re-
quires a manlfent, record-
keeping, and fmmcdlate action
in the event of a dincharge
of hazardoun wante.

Covers the baslc permitting,
applicntion, monitoring, and
reporting requirementa for
offeite hazardous waste
mnnaqcment-fnuillticn.

pincunsaea tha need to con-
glider treatment, rouycling,
and reunc befaro aoffnite land
ainponal o waed., Frohiblts
une of a RCRA Eaclllity for
offolto mannyement of Supcr-—
fund hazardonn puhalancen (N4
it hao- oiygniflcoant nena
violationo. |

__Alternative Affected

Alternatives 4 through 6.
The onslte incinerator
wl1ll be dismantled, and
incincration facitities
will be removed for
closure following
processing of Arrowhead
Refinery wante. Thic | 34
apoumen that the technical
requlremento of RCIHA wid}
be mct.

Aternatives 2, 3, and 5.
These alternatlives may
fnvolve tranaport of
contaminated sludqge, goil
and pcdiment to RCRASTSCA
digpooal facilities.

AMternatives 2, 3, and S.
CFERCLA requires Lhat
contaminated subntances
(aludge and contaminated
goll) to Le digpozed of
offulte, be taken Lo
permitied and Insprcted
hazardous waste management
facillities in compliance
with RCRA,

Alteenativen 2 through .
Regulrements for seleating
affalte otorane, trual-
ment, or disposal
factlities apply Lo
Atternatives 2, 3, and 5.
Mtornatives 4, 5, aml 6
congidar onsite thermal
Lraatment {incineration)
afl contaminated aufl aml
glwdge, it pilalie i
posal ol runidurs ot a
NeRA T llity may aTH
vequised,




Lav, fequlation,
__tolicy, or_Stondard

Hazardons and Solid Waste
pacndments of 19104
{19181 awendments to RCNUA)

oxie subustapeen Control Act
s al

Seatement of rrocfures on
Flood Blain Hanesgenent anel
Wit Lad Pt eetion

Table 3 {rPage 3 of 0}, |
[ T

Source of Requlation

1. 99-616, Federal Law
71:3101, A0 CRF 264

A0 C¥D Part 761

Appendix A to 40 CHH 6,
Execul Lve Deder 11900,
and 11990

Applicability or Relevance
and Approprintencssn

The currently applied form of
the "Land Dinposal Ban”
{effective May B, 1985)
prohibita the direct
placement of any bulk or
noncontainerized liguld
hazardous wante in landfills.
Thene rulen will also
reatrict the landfilling of
moot RCRA-1ioted wnntes by
1991 vnlcno the U.5. EPA
promulqgates applicable ]
troatment standards for theoe
wantea (40 CFR 264.314),

Applles to the dlapoonl’of
1iguid waote contalining PCN
concentrntlons at or greater
than 50 ppm nand FCD'o that
hava migrated from the origli-
nal ponice of contaminntion.
#cn concentrationn greater
than 500 ppm wust be Incin-
arated in an Incinerator

that complles with 40 CEFR
761.70. PCn's leas than

500 ppm aml greater than

50 ppm may be dlaposcd of in
n landfid]l that complicn with
A0 C¥r 781,75,

Nequiren federnl agenclen to
avold wharever poenible ad-
veraely affecting flond
ialne or vetlando and tao
eovalonte potentlal effoectn of
planped petlonn In these

g lgnated arean.

Alternative Affected

Alternatives 2 through 6.
1f trecatment ntandarda are
not promulgated, land-
filllng of “banned® waste
would not be acceptable
without a gucceeniul
demonstratlon that land
dieposal is protectlve of
public health and welfare
ond the environment.
Incineration of moll or
pludge {assuming it ls to
bo managed ac Lhough it is
a NCRA wagtc) may be the
only applicable treatment
mcthod. The ongoing
status of leglslation and
technical requicrements
related to the Land
pioposal Ran must bLe con-
nldered during development
and implementatlon of a))
remedial actlono.

Naned on avallable data,
ren leveln in the aludge
and poll are conslatently
lens than 1 ppm.  There-
fore, it is unllikely that
any of the alternatives
womld be affectod Ly THCA
in its present form.

Attaernatlvens 2 through 6,
Precautions will bo taken
to minimize the fmpacte on
the wetlandn, fSilwce all
aYternatives faclhwle ac-
tions that will ocom in a
st 1and, fmplemental ion

ol an alLernative will
Jachmlg a wel Lawd aestore:
Ll alement .



Lau, Negulation,
potivy, or Standard

Clean Air Aot {CAM

sale Nrinking Water Act
teximun Conlaminant Limits
e’ %)

national Environmental
Policy Aut (HEEA)

AR ALY R

(

Taltle ‘;3 {Page 4 of 0

fonrce_of Negul ation

40 cFR 1 to 29

safe Drinking Hater
Act, A0 CFR 14}
through 143

HEPA Soctlon 1021{2) L}

Applicabiliby ox Relevance
___ond_ppproprintencen

Applica to major ptatlonary
sourcen that have the poten-
tial to cmlt gignificant
amountn of pollutantn ouch as
wo_, S0,, €O, lead, moroury,
aull particulateo.

The Interim HCL's arc enforce-
ahle standarde for smblent .
drinking water quality.
Recommended, pProposed, and
Secondary HCL's arec -algo
applicahlc as advinory
drinklng water standarde.

CERCIA nctionp pre exempted
from tha HELA requiremento to
preprre an environmental 1lm-
pact ptatement {EfS) becauso
s ErA'e dcclislonmaking pro-
cegsen In nedecting A rome-—
dial action alternative arce
the functional cquivalent of
Ltha HEPA annlynin.

__Altermative Affonted
Alternntives 4 through 6.
these regulatlons would
not. apply to cmisslons
trom the Ineinerat lon of
vludye and suil. Regula-
tlong wmder CAA do not
apoclfically pngulate
emipniona fyom hazardous
wvaste Ipclnerators, but
the facllity would cemit
Jeun than 250 tonn per
ycar of any polintant and
therefore not clanaffled
no A major otationacy
cource. 1o unlikely that
prevention of Slgniticant
Deterioration ipsn) provi-
sionn would apply to an
onalte thermal treatment
faclllivy.

Alteraativen | through 6.
neoldentlial wells ncar the
Arrovhcad Refinery pile
wonld be tested periodi-
cally to ensure that these
Arinking water sources
contlnue to meet appli-
cable ntandards.
Aternativen 2 throuqgh 6
arc dealgned to protect
exlot ing Arinkiug water
aourcen from cunlaminatlon.

Alternativesn 1 through 6,
rhe functional equivalent
of A HEVA ruvioey ia
carricd out in 0.5, ERA's
regqulatory activitins for
CENCLA actlons,




Lav, Regulation,
L rel iy, or_ftitandard

Intergovernmental foview of
vederal Program

Hatinnal Pollutant 11incharqgo
Eliminatinn System {urnks)
rernmit

Protreatment Regulations
for Exinting and New
soutees of ol Tution

Toxic Pallntant FEFluent
Stamlards

us ErA trounduatal Prolection
srrategy

rable .3 (Page 5 of 8)
1

Source of Requlation

Fxeentive order 12372
and 40 cyn 29, {Re-
placens ntate and area-
wlde coordination pro=
cess rogquired by OHB
Circulnrx A-95.)

CHA Scction 402,
40 crr 122, 123,
125 Subchapter H

40 CFR 403 Subchap-
tar t, FUPCA

40 CFIL.129

1.5. EPA Tollcy
Statement

Applicability ov Nelevance
nnd_Appropriatencrn

Requiren ntate and local coor-
dination and review of pro-
poned EPA-asnisted projectn.
The EPA Administrator lo re-
quired to compunicate with
atato and locol officials to
explain the project, consult
with other affected fecderal
agencico, and provide a com=
ment perlod for otate review.

Regulates the discharge of
water into public surface
vaters. -

flequlaten the quality of water
diocharged into pubJicly .
owned troatwent works (roTvl .

Rogulnten the dischacrqe of
tha followling pollutants:
aldrin/dieldrin, T,

endrin, texaphene, benzlidine,
and PCI’D.

Identiflen qroundwater qual-
ity Lo be achicved during
remedinl actiona based on the
anquifer chnrnctcrlﬂtlcs and
use.

nlsgrnativc Affected

Alternatliven 1 through 6.

All "a" alternatives.
These alternatives fnclude
diocharge from the onsite
water trcatment facility
to the U.S5. EPA ditch and
the Nocky Nun.

All "bL" alteynatlves.
rhense alternativeo fnclude
the discharge of watec
from the site to the
Western Lake Superior
Sanitary Plotrict roTv.

Alterpatives 2 through 6.
Theoe pollutants axve not
expected Lo Le precent In
the discharye from Lhe
onaoltc water trecatment
plant.

Alternativers 2 throwgh 6.
The prescht exlent of
offelte groundwaler
contamination related to
the Arrowhead stefincry
pollution fu Yimited, AN
action alternatives arc
denlgned to Jimit the
miqration of groumiduatat
contumination. STl
groundwatcey treatment
nyulemn are designed Lo
eventual dy achleve o Pt
abhle grounduater sourve al
the nite.  The expreted
time yemired tm aresel
abla grovmdwatuot cleanug,
however, varles lTyrom o
winlmum ul 2 oyesen L
pver T4 yran i,




Law, Kequlation,
_. Policy, or Standard

Occupational Safety and
Health Act [OSUHA)

STATE

Miles Reqgarding the Handling
of Wazavduuws Haste in
Ninnesola

S5tate Hazardous Haste
Site Pormit

Srate Permit or License
e Transpnel of Baracdous
Vante

Hinnesota BEPNE Pecmid

Source of Requiation

29 CFR 1910

Ninncaota Pollution
Control Agency (MPCA)
So0lid and Hazardoun
Haate Rulen: Hinne-
nota Mnles, Chapter
7045, Paxtas .0010
through ,0430

HPCA Solid and Hazard-
ous Haste Rulen:
Hinncsota Rulen,
Chapter 7045, Partn
L0650 through 0700

HrCa solid and Mazae-
dous Wante Rulen;
ninneagota Ralea,
Chaptar 1045, Soctlonn
L0500 thaough L0570
npel Partn L0850
through 0930

HECA Water OQuallty
Bivinton Hat fonal
roallutant Dlncharege
T Hmbuat Tos Syl em

Tahle éf} {rage 6 of 8}

»

Applicablility or Relevance
and Appropriastencss

Regulates working conditions
to assuro pafoty and health
of workers,

Providen general claosiflca-
tion of hazardoun waste in
tha otata, and eantablishen
requlrements regarding the
generation of hazardoun waste
and. the location, operation,
and cloasure of hazardoun
vaota facllitica,

A1l plteo vhere hazardous
wantes are handlod may
roquire permitting from the
ntate.

Tranapoxtern of hazardoun
warite are reguired to reglin-
ter with the U. 5, ErA, The
wanto waterinla munt be
contalperized, loaded, and
secored according to the
procedures outlined in these
nectionas, Shlpping papern
munt also be maintalned as
required.

‘Naguinten point source dla-
chatgnn Lo varface watorn of
thn atntu, Entabllichen toven
Tor the rocalpt sl matn-

. Alternative Affected

Alternatives ! through 6,
This appliecs to all) workers
on the pite property durlng
excavations, conastruction,
and oprratlon of facilitiesn

Alternatives 1 throuqh 6,
Provides rulea for the
operation of a hazardouo
uvante Ffacillity. Would
apply to all alternatives
ireluding the no actlon
alternative.

Alternatfven | through 6,
Pertaing to the applica-
tion procedure, review,
gencral and apeclal condl-
tiony, and permit crcep-
tiona reyording hazardous
vante in Hinnesota. Inple-
mentation of alternatives
may require permitting
including the no action
nlternative because the
site would have to be
malntained as a hazavdous
wagte gite. The MPCA has
Indicated that it would
determine the applicablil~
fty of thone pewmils Lo
the various alternatives,

AMternatives 2 chrough 6,
Alternatives that rall for
offnite disposal of
hazardows 6Yadge, noil,
nsh, or Incincrator
residue must be fmple-
mented In aceordance with
these regulations.

Al "a® alternatives,
Negwlaton the dischoge
From tho ownite wates
Liaatmwent facllity altnite
- o .- acir e v . sen

.



Law, lkegqulation,
_Policy, or Standacd

Minnesots Hater Quality
Standards

Hinneanta Hastewater
Pretreatment Facility
tegulat jonn

Minnnnota Alr Quality
Stamdardn

State Poeomlt for Discharge
of Kir Pollutantn

Ferformance Hegulrements
for Incincrastors operated
fu tinnenLota

Glate PPormit Reguirement s

Jor Fminsions o Prevenst Jon
of Signilicant Deteriorat ion
(Panl Aacaxn

Table ':i fPage 7 of @)

9

Source of Requlation

HPCA Slater Quality
bivinion Classification
and Standarde for
Intractate Uater:
finnesotn Niles,
Chapter 70450

Rulen of the Hater and
Uagtewater Treatment
Operator Certlfication
Council: Minneaota
fulen, Chapter 2400

HPCA Ar (uality
piviafon Aly Pollution
Control Rulen:
Hinnesota Ruleo,
Chaptex 7005, partn
.0010 through ,0180

HPCA Alr Qualley
Divigion Alr Pollution
Control Rules:
Hinncaota Rules,
Chapter 1005, parts
L0200 through 0200

HPCA Alr Quality
Bivinion Alr Pollutlon
Control fuleg:
Ninnesota Nulen,
Chapter 7005, parts
600 through 0650

Clean Mo Ack, Part C;
State lapleomentation
Plano

Applicablility or Relavance
and_Approprlatenéss

Establinhen minimum wvater
quality criteria, nnd pro-
vidoes a clangiflcation of
Minnesota suxface water and
groundwater. resources.

Entablishen the banen for )
clannification of wantewater '
treatment foacilities and the
state operating and mainte-
nance requircementa.

Fotablicheo minimum ambient
alir quality ntandards and
general provisions for
monitoring and enforcement.

Pormltn are required for the
Incineratlion of more thana

100 pounds per hour of any
nonfucl itemo, The state may
delegate permitting authorlty
to local jurisdlictions, .

Thesa rulee pertain to the
operating parformancen of new
and exinting Incinerators in
the state, and entabliah
rulen and procedvre for
performance teating.

A major nowrce of air poltlu-
tantn such ao HO,, %0, CO,
hydrocarbans, lead, and
particulates in PSD arca muot
ba pormitied by the ntate and
in subject Lo requicementn
applicabla to PE0 avean.

—_.Altexmative Affected

AT} "a® altcrnatlves.
Pincharges from the onsite
water treatment facility
most meet the necessatry
Hinnesota water quallty
criteria,

All "b" alternativeo,
These requirementn apply
to the operation of Lhe
Heotern Lake Superior
Sanltacy Dlotrict pOTW.

Alternativen 4, 5, and 6,
The alternativers involving
incincration of the gludge
and/or eall should mcet
the intent of these air
quality standaxrds.

Alternatives 4, 5, and 6.
Permita may be required
for the alternatives
involving Incinecation,
The MPCA would have
jurisdictlon for permit-
ting at the Arrvowhead
Refinery cite and would
dictate Lthe apmiopriate
permitting actian
according to the alter-
native aelected,

Mternatives 4, 5, and 6.
Inclancration alternatives
ahould comply with state

performance standards for
aoparation and maintenance
of Inclnerators,

Mternatlves 4, 5, and 6,
Slnce the facility would
not emit more than 250 Lons
P year of pollatants and
la not Jocated in o non-
atLafament arvca, LD
reviaw s wlikely,




Law, Ieqgul
L Pedivy, ar

Stata Peanit Reguirementa
ter Fudlnatons In Nonatinin-
ment Arva

LOEAL

Western Lake Superjor
Sanitary District (WLSDD)
Industria] Pretreatwent
Neguirements

Local Opurating Permit
or License for Remedy

l.ocal Approval of Use
termil

tLocal Buslding Purmits
fincludus clectrical,
prhlumtring,

and NIVACY

LLTY LRS- R

o C

IR I R L R S L PN -.---( R N TR .

Table 3 ifage B of )

Seurce of leyulation

Clenn AY Act, Part ng
Stata Implomeantation
I'lans

Induntrial Protreatment
urdinance, June 1985,
\lestern Lake Suporior
sanltacy Lintrict

Zoning, building or
fii1e code, or local
licanainy Lawa

Local Duilding Coda

Local muilding Codues

Applicability or Relevance
__.and Appropriatencns

1f n major nource o In o
nonatininment aron for thoaao
pollutants for which It la »
major courcae, it muat comply
with requirementa applicable
to nonattainment nrehn.

The Ocdlnonce prohibite the
discharge of effluent contaln-
ing toxic pollutantn in suffi-
clent quantity to injurae or
interfere with any wavtewnter
trezatment procens, constltute
a hoazard to humans ox animals,
creato a toxic effect in the
receiving waterv of the nys-
tem, or excceed tho limitations
set forth in applicable cate-
gorical pretreatment
standards. ] '

Obtain local permit or
licenne approving construction
of pite facilitica.

pemonstration through presen-
tation of evidence or onalte
inspection that romedlal ac-
tion complios with the re-
quirementa of local health
and safcty lawo and
ordlnances.

ohtain permitn for construc-
tion.

_ Alcecnative Affectod |

Altornatlven 4, 5, and 6.
Tha Aveowhead Reflinoy
ulte fo proogently In an
attainment arca. ‘The
fmpact on the nite's ailr
quallty attainment status
should be considered as
part of the fmplementation
of all alternatlives
involving incineration.

ALY “b™ alternatliveu,
Data on conlaminant
concentyntiona in the
groundwater Indieate that
ceffluent to the scwige
ayctem under this alter-
native would comply with
local pretreatmenl re-
quircments. POTH
officlala have not
indicated. any relucrtance
to accept the wastowater
given contaminant
concentrationa and
dincharge rate.

AMlternatives 2 through 6,
Local permits must be .
obtained for the constine-
tion of the landfill,
incinorator, and waloey
trealment facilitices as
required.

Alternatives 2 through 6.

. Building and construction
permito would be necensary
for tho onsite landfilliag,
and tho water treatment
and incincration
facilities.

Aternatives 2 through &.
Muilding permits must hoe
obtained for the onsite

Iandfil}ing, water troeal-

ment, and jacincration,
: t : :
1
s Lt mTi l""'l
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In general, alternatives 3a, 3b, 5a, 5b, 6a, and 6b are considered

to attain applicable or relevant and appropriate federal public health
and environmental requirements. Alternatives 2a, 2b, 4a, and 4b meet
the requirements of CERCLA in that they reduce the 1ikelihood of present
and future health threats but they do not fully meet the requirements

of other environmental laws.

DETAILED EVALUATION OF ALTERNATIVES

Each alternative was evaluated using technical and environmental criteria,
and a cost estimate was prepared. For the technical analysis, each
alternative was evaluated on performance, reliability, and implement-
ability. For the environmental analysis, each alternative was evaluated
for compliance with applicable, or relevant and appropriate federal and
state environmental Taws and regulations, protection of public health
and welfare, and effects on institutional concerns. The detailed cost
analysis for each alternative includes estimates of operation and
maintenance (0 & M) costs, capital costs, replacement costs, and devel-
opment of present worth includes the initial construction costs and the
present worth of 0&M costs and replacement costs. A summary of the

results of the detailed analysis is presented in Table 4.

SELECTION OF REMEDY

The U.S. EPA selected a recommended alternative upon comparison of
the alternatives and consideration of site-specific remedial action

goals. Section 300.68{i) of the NCP requires the U.S. EPA to select the
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"cost effective remedial alternative that effectively mitigates and
minimizes threats to and provides adequate protection of public health
and welfare and the environment." The selected remedial action should
attain or exceed applicable or relevant and appropriate federal public
health and environmental requirements. In selecting the appropriate
remedy from among the alternatives that will achieve adequate protection
of public health, welfare and the environment, the Agency must consider
cost, technology, reliability, administrative concerns, and their

relevant effects on public health, welfare, and the environment.

It is the U.S. EPA's policy to pursue onsite response actions that use
treatment, reuse, or recycling rather than land disposal to the greatest
extent practical but consistent with CERCLA requirements for a cost-
effective remedial action. This policy and the NCP require the U.S.

EPA to consider the long term effectiveness of treatment, reuse, and
recycling in comparing their frequently higher short-term costs to
other alternatives with long-term costs and/or continuing liabilities

such as land disposal.

Both the existing CERCLA statute and the selection framework in the
current NCP provide for the consideration of technologies which can
déstroy or detoxify hazardous substances for maximum risk reduction.
The NCP defines remedial actions as “those responses to releases that
are consistent with permanent remedy" (40 CFR 300.68(a)}, and the NCP

preamble states that “the use of permanent solutions may be the
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most cost-effective response and should be encouraged " (50 FR 47929),

The use of alternative technologies that treat or destroy hazardous
wastes is further encouraged by the 1984 Hazardous and Solid Waste
Amendments (HSWA), the CERCLA Policy on "Procedures for Planning and
Implementing Off-Site Response Actions” (issued May 6, 1985), and
proposals for CERCLA reauthorization currently before Congress that
give a strong preference to treatment/destruction options to provide
permanent solutions to the maximum extent practicable. Overall this
results in concern against disposal without treatment, either onsite or

offsite.

The long-term effectiveness of alternatives was evaluated in NCP terms,
that is, in assessing whether the technolgy "effectively mitigates and
minimizes threats to and provides adequate protection of public health
and welfare and the envirorment " (40 CFR 300.68(j)(1)). Long-term
reliability of the remedy was analyzed in terms of the effectiveness of
each technology over time. A desirable objective was to minimize the
long-term management or maintenance requirement at the site (i.e., to
attain a “clean ¢losure" or "walkaway" status at deletion). The reli-
ability/effectiveness assessment focused on a series of key factors
including the following:

- Long-term uncertainties of land disposal

- Persistence, toxicity, mobility, and propensity

of waste to bioaccumulate

Short-term risks of treatment/waste handling
Threats associated with off-site disposal
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- Uncertainties assocfated with long-term 0&M
- Reduction of mobility, toxicity, and volume of
waste attainable via treatment
Land disposal or insitu containment of untreated highly mobile and
toxic waste was analyzed critically given the possibility of long-
term migration and the attendant potential for long-term operation

and maintenance.

ALTERNATIVE COMPARISON

Alternative 1

The no action aTlternative is ineffective in preventing further contam-
ination and does not mitigate or minimize the existing threats to
public health and welfare and the environment. Chapter 6, Public
Health Assessment of the RI, concludes that there is a potential for
exposure of the public to contaminants from the site at levels that may
adversely affect the public health and welfare. Therefore, remedial
action is required to mitigate or minimize this exposure. Thus, the no
action alternative is not appropriate and is not recommended by the

U.S. EPA.

Alternatives 2, 3, 4, 5, and 6

Sludge Response. Alternative 2 and 3 include disposal of sludge

in an offsite RCRA landfill, whereas the sludge response action in

Alternatives 4, 5, and 6 is thermal treatment. Disposal of sludge in a
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RCRA Tandfill is considered a technically effective means of controlling
contaminants in the sludge. This disposal response action meets RCRA
standards and achieves CERCLA goals, and significantly improves the
potential future land use on the site. Although the long term reliability
of this removal and disposal action as it pertains to the site is
considered good, land disposal is not considered as reliable as incin-
eration in the long-term because it does not permanently destroy contam-

fnants.

Because RCRA land disposal only transfers the waste to a more controlled
environment, the U.S. EPA policy has become hore restrictive on land-
filling. As regulations become more stringent, the availability of
RCRA-approved disposal sites is expected to decrease. Cost estimates

for the Tand disposal action are also sensitive to RCRA landfill avail-
ability. Currently, a very limited number of RCRA facilities comply

with U.S. EPA's "offsite policy” requirements. Therefore few are eligible

to receive CERCLA wastes,

Incineration of the sludge has clear advantages over disposal. The
action will destroy (not simply transfer) organic contaminants, thus
reducing the overall waste volume by 60% and mobiTity and tokicity

of organics to zero. There are, however, disadvantages to incineration,
Thermal treatment is effective for destruction of organics but not of

metals,

Since there are metals particularly lead, in the sludge that are not
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1ikely to be destroyed by incineration, particulate emissions (in violation
of our quality standards) as well as high metal concentrations in the ash
are possible problems that will have to be addressed. Preliminary testing
(preburns) and compliance with teéhnica1 requirements of permits (e.g,, air
quality) will be required. If the metal content results in the ash being
hazardous, additional treatment or disposal in an offsite RCRA landfill

may be necessary., Finally, in view of these concerns, implementation time

for incineration is expected to be greater than for removal and disposal.

The U.S. EPA believes that long-term environmental reliability and cost
effectiveness are the most important factors to consider in selecting an
alternative. Incineration is clearly more reliable than landfilling as a
permanent remedy at this site, by virtue of the permanent destruction of
organic contaminants that is achfeved. In addition, cost estimates

for disposal at a landfill are not appreciably less than incineration.
Therefore, thermal treatment is selected over land disposal as the pre-

ferred response action for sludge, eliminating Alternatives 2 and 3.

Soil Response. In Alternative 4, contaminated soil and sediment

are contained onsite, whereas in Alternatives 5 and 6, they are disposed
of offsite and treated onsite, respectively. Containment of soil and
sediment via capping serves only to minimize direct exposure and does
not meet RCRA closure requirements. Leaching of contaminants from soil
will continue, and an effective groundwater collection or alternative
water supply system would be required to limit exposure via the

groundwater pathway.

Because contaminant movement is slow, the Tong-term reliability of

Vs



the groundwater collection system is of major concern. Without any
soil removal, the collection system would have to operate for a period
estimated to be greater than 100 years to restore the aquifer to acceptable

concentration levels posing less than a 10-6 Tifetime cancer risk.

The long-term reliability of this action is considered poor. If soil
is removed, however, the Tong-term reliability of the groundwater

extraction and treatment system may be significantly improved.

With the soil removed, it will be possible to place four additional
extraction wells in the process area without dewatering layers of
contaminated sofl, This would decrease the amount of time needed to
achieve a 10-6 1ifetime cancer risk groundwater cleanup goal to 25-50
years of groundwater extraction and treatment. In view of increased
Tong-term reliability, the soil removal action is retained over the

soil containment action, eliminating Alternatives 2 and 4.

Because of the combination of offsite soil disposal and onsite sludge
incineration, Alternative 5 is the most costly of all alternatives.

The cost per cubic yard for thermal treatment decreases in Alternative

6 because the incinerator is already in place and has gone through
preliminary testing and startup phases., A key.assumption regarding
Alternative 6, however, is that residues from incineration could be
managed as nenhazardous substances. If these residues must be landfilled
at a RCRA permitted landfill, the present worth of Alternative 6 could

increase by as much as $6 miilion, (assuming transportation to a facility
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within 800 miles). In that case the difference in present worth between
Alternatives 5 and 6 would be reduced. Because an onsite action having
superior long-term reliability might be achieved at a lower cost (regard-
less of residue disposal), thermal treatment of so0il is retained as the

soil response action action, eliminating Alternative 5.

Alternative 6 (combined incineration of studge and soil) is therefore

retained as the selected sludge and soil response,

Groundwater Response, The U.S. EPA has determined that removal of

contaminated groundwater until the aquifer is restored to 10-6 lifetime
cancer risk levels is the preferred groundwater response. However, a
decision on the exact method for treating the contaminated groundwater
will be deferred pending further investigation of the two possible

responses.

The possible response for the extracted groundwater have been
referred to in this FS under the alternative subheadings "a" and "b" as
follows:
@ "a" - Onsite treatment and discharge
to diversion ditch.
° “p" - Discharge to a municipal sewer for treatment
at the Western Lake Superior Sanitary District
(WLSSD) sewage treatment facility.
Disposal of groundwater to a publicly owned treatment facility (POTW)

such as WLSSD is considered more reliable in the long term than onsite

treatment, Although a POTW is typically not specifically designed
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to treat a wide range of contaminants and concentrations, EPA has
recently established that activated sludge plants such as the WLSSD
POTW are capable of treating a variety of contaminants at 1ow concen-
trations. The high dilutfon factor, the established maintenance,
monitoring, and operating procedures, the potential for monitoring for
VOCs emissions at the POTW, and the practice of sludge burning all
contribute to the high reliability of POTWs as a groundwater response

action.

Environmental benefits of a discharge to WLSSD are considered to be
superior at this site because, should the onsite treatment system fail,
wetlands and receiving waters may be affected by the discharge of
untreated water. Since both the environmental benefits and long-term
reliability of POTW disposal are considered superior, discharge of
contaminated groundwater to WLSSD is retained as the preferred response
action far groundwater at this site. The POTW option is estimated to
cost less than onsite treatment, and is considered much less cost-

sensitive than onsite treatment.

While disposal of the contaminated groundwater to WLSSD is the preferred
action, it cannot be implemented unless a number of institutional and
technical requirements are satisfied. The main requirement is that
WLSSD must formally accept the wastewater and meet state and federal
guidelines. To date, the WLSSD officials have not indicated any reluc-
tance to accept the wastewater given the anticipated contaminant concen-

trations and effluent discharge rate.
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Alternatives 6a and 6b will be considered during the preliminary

design of the remedial action. Additional data and pitot testing
will be required to determine the level of water treatment needed.
The U.S. EPA will then determine which of the two water treatment

methods can or should be used.

COMMUNITY RELATIONS (See Attachment B)

U.S. EPA'S RECOMMENDED ALTERNATIVE

The conceptual configuration of U,S. EPA's recommended alternative,
Alternative 6a/6b is shown on Figure 13 and described in detail in

Chapter 5 of the FS. The alternative consists of these elements:

Sludge/Soil/Sediment Response

® Design and construction of an incinerator proven usable for thermal

treatment of hazardous wastes. Design, permitting, installation,

pilot testing, and startup are expected to take 3.0 to 4.5 years

(Appendix E of the FS).
Design and construction of an interim storage structure for

fncinerator feed. The structure will be used to stockpile

incinerator feed (i.e., sludge, soil, sediment) for incineration

during periods of inclement weather (cold weather may inhibit

excavation activities). The structure will consist of prefab-
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ricated stell framework and walls, and a concrete floor sloped

to channel leachate to a sump, Leachate would be pumped to the
groundwater treatment facility, or discharged into the sewer for
treatment at the POTW. Fugitive emissions of dust and VOC's

would be collected and used as combustion air during incinerator
operation and would be vented to the atmosphere during incinerator
downtime.

Removal and thermal treatment of the contaminated sludge in the
lagoon, consisting of the 0ily sludge, 0il saturated peat, and
filter cake (4,600 yd3). Trees in the lagoon area would be removed
and chipped., The exact method used for handling the sludge must

be determined through pilot testing. For cost estimating purposes,
this remedy assumes that the sludge could be excavated.via mechanical
means such as a backhoe, mixed with conditioning materials such

as wood chips as necessary to produce a more easily handled material
then conveyed to the thermal treatment facility or stored for
future treatment.

Removal and thermal treatment of soil and sediment containing
contaminant concentrations exceeding the 10-0 excess lifetime cancer
risk Tevel and adult AIC levels (14,300 yd3 of soil and 350

yd3 of sediment). An addfitional layer of peat underlying

the sludge would also be removed (6,100 yd3). The 20,700 yd3

of excavated soil and sediment would be trucked to soil

conditioning equipment which would remove and/or reduce any
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oversized materials., The soils or sediment would then be
conveyed directly to the thermal treatment facility or stored
for future thermal treatment.

The resulting ash from the incineration of the contaminated
sludge, soil and sediment would be placed onsite, provided it

can be managed as non-hazardous material.

Groundwater Response

-]

Construction of a groundwater extraction system. A system of
2,600 feet of French drains and 16 extraction wells would be
constructed. The extraction well system would consist of 12
wells situated downgradient of the excavated area, and 4 wells
situated within the area from which the contaminated soil was
excavated. The French drains would extract a total of 20 gpm,
the 4 centralized wells would pump a total of 7 gpm, and the 12
downgradient wells would pump a total of 18 gpm.

Groundwater treatment. The extracted groundwater would be treated

in one of two ways under Alternative 6:

a. An onsite water treatment facility would be constructed.
The total extraction flow (45 gpm) would be treated. An
air stripping tower would be used to remove 98 percent of
the VOC's. Granular activated carbon filtration would
remove base/neutral compounds, and lime precipitation
would be used to reduce heavy metal concentrations. The

treated groundwater would be discharged to the diversion
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ditch, and the water treatment residue {sludge) would be
disposed of at an offsite municipal landfill, assuming it

can be managed as a non-hazardous waste.

b. The total extraction flow {45 gpm) would be discharged

directly to the municipal sewer system. This would require
the connection of a lateral from the groundwater collection
pumphouse to the 8-inch-diameter sewer main bordering the
highway. Based upon the estimated extracted groundwater
concentrations of VOC's, PAH's and heavy metals, pretreatment
would not be required to meet standards for discharge to WLSSD.

® Construction of groundwater monitoring wells. The cost estimate

for Alternative 6 assumes construction and quarterly sampling of

four new groundwater monitoring wells. The location of these wells

will be determined during design.

Extension of the existing water main westward to provide 10
residential service connections. Private wells would no longer

be used by these residents.

DESIGN INVESTIGATIONS

According to the February, 1985 Superfund Remedial Design and Remedial
Action Guidance, "remedial action involving the onsite treatment or
disposal of contaminated wastes (i.e., groundwater, sludge lagoon and
contaminated soils) may require additional studies to supplement the
technical data available from the RI/FS activities so that the optimum

treatment or disposal methods may be determined. Additional studies
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could include field work and/or bench and pilot scale studies., The
fact that such studies will be performed should be explicitly addressed
in the Record of Decision (ROD), and if necessary, the ROD should
authorize the Region to make any necessary choice among treatment or

disposal options".

In view of this guidance, the following predesign activities are recom-

mended prior to implementation of the design and construction phases

of the remedial action responses described above:

® Preburn on sludge and soil. Samples of sludge and soil should

be thermally treated in a pilot-scale or full-scale unit. Resylts
of this testing would indicate the likelihood of achieving
applicable standards and criteria in a full-scale system operating
onsite, Analysis of residues would indicate the need for further
treatment necessary to manage them as nonhazardous materials. The
major tasks anticipated in performing the preburn are listed in

Appendix I of the FS.

® Aquifer testing. Pump tests should be conducted to better define
parameters influencing design of the extraction system, e.q.,
permeability. The existing water table should be investigated
further by piezometric measurements.

° Water treatment bench-scale/pilot study. Extracted groundwater
will require testing to determine its compatibility with the
onsite water treatment facilitiy or the WLSSD pretreatment

standards. Agreements pertaining to discharge must be formalized
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with WLSSD if the disposal option is used.

In response to concerns raised by the State of Minnesota,
technologies eliminated early in the FS will be evaluated in
more detail. They include vitrification, chemical fixation,
and cementation. Bench-scale studies will also be considered
on these remedial technologies. The U.S. EPA agrees with the
States concerns and believes that such evaluations will result

in selection of the optimum treatment process.

Sludge handling bench-scale/pilot study. The feasibility of
mechanical excavation and alternative methods of removing
sludge should be evaluated. The need for preconditioning of
sludge prior to thermal treatment should also be assessed.
Additional site investigations. Groundwater and soil sampling
should be performed to better define the extent of contam-
ination. If the onsite water treatment option is used,
analysis of receiving streamflow should be done to determine

the possible effects of the discharge.

An incinerator siting investigation should be conducted to
determine whether or not special foundations will be required
to construct the fncinerator onsite, and to identify any other

access impediments,
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Operation and Maintenance

Operation and maintenance (0&M) will be required for the groundwater
extraction and treatment system for a period of 25-50 years if restoration

of the aquifer to 106 Jifetime cancer risk levels is to be achieved.

A schedule and type of 0&M activities will be specified as part of the

design phase.

Future Actions

The State of Minnesota may withhold concurrence with this remedy until
the results of the predesign investigations are known. At this time,
U.S. EPA feels there is enough information available to determine that
removal and incineration of soil and sludge at the Arrowhead site is
necessary. However, predesign investigations are necessary for the
purpose of assuring that incineration is the optimum treatment process,
and selecting the proper incinerator and refining the groundwater remedy
(for example, the number, location, size, and pumping frequency of the
groundwater extraction wells). The Feasibility Study documents that
construction of a new onsite incinerator is more cost effective than
shipping to an offsite hazardous waste incinerator or using a mobile
incinerator. However, the use of incineration or other treatment
technology is an application of a sophisticated process and will require
special engineering considerations and studies. The use of offsite and
mobile incineration and other treatment options will continue to be

evaluated along with on-site incineration. Our final selection will be
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the option which will most efficiently treats Arrowhead waste at the
least cost. In the event that information obtained during pre-design

or design activities demonstrates that the costs of the selected remedy
will exceed the estimates contained herein by more than 50%, the selected
remedy will be reviewed, and if necessary, revised, In addition, if

such activities show that a more cost-effective remedy is available

which meets the objectives contained herein, this Record of Decision

will be reviewed and revised as appropriate.

U.S. EPA will begin design and construction of the remedy upon assurance by
the State of Minnesota of its commitment of the funds necessary to meet

the statutory 10% state share of capital costs and O0&M requirements.

The State of Minnesota may concur that predesign investigations should

be implemented, and based on the results of predesign activities, may

eventually concur with our recommended alternative.

Assuming that CERCLA is reauthorized and design and construction funds
are readily available, the duration for performance of the remedy at

this site could be as follows:

SCHEDULE
Predesign Investigation 5 quarters
State Concurrence Ongoing
Remedial Design 4 quarters
Construction 4 quarters
Operation 8 quarters
Incinerator Demobilization 1 quarter

Groundwater (pumping & treating) 25-50 years



